In the first place, the vulnerability of the physician has been the lack of exact knowledge concerning the nature and natural history of disease, and the extent to which the application of therapeutic measures can alter it in the patient's interests. This knowledge is being won. It is being won by advances in chemistry, physics, and biology; by our understanding of the interaction of chemical substances in living and non-living systems; by our understanding of the transmission of information to cells ; by the way in which this can be modified as these cells differentiate; by the way in which this transmission of information can be altered; by the way in which changes in environment, chemical, physical, and microbial, can affect these processes ; by our identifying and defining the various chemical processes that constitute the activity of the cells in the body; and by our understanding of the way in which the activity of the tissues and organs of the body are correlated and co-ordinated in the life of the whole organism. In all these processes the phenomena that can best be seen in the sick contribute to understanding. Moreover, our understanding of disease and our ability to prevent and cure it become daily more extensive.
In the first place, the vulnerability of the physician has been the lack of exact knowledge concerning the nature and natural history of disease, and the extent to which the application of therapeutic measures can alter it in the patient's interests. This knowledge is being won. It is being won by advances in chemistry, physics, and biology; by our understanding of the interaction of chemical substances in living and non-living systems; by our understanding of the transmission of information to cells ; by the way in which this can be modified as these cells differentiate; by the way in which this transmission of information can be altered; by the way in which changes in environment, chemical, physical, and microbial, can affect these processes ; by our identifying and defining the various chemical processes that constitute the activity of the cells in the body; and by our understanding of the way in which the activity of the tissues and organs of the body are correlated and co-ordinated in the life of the whole organism. In all these processes the phenomena that can best be seen in the sick contribute to understanding. Moreover, our understanding of disease and our ability to prevent and cure it become daily more extensive.
As we look at this whole field, the most challenging, and the least conquered and understood, is that set of phenomena which we associate with the mind. Here is the great challenge to the physician and to the scientist. To the physician because it is particularly in this respect that one individual differs from another, and because the meeting and mutual understanding of minds constitute the essence of the doctor-patient relationship;
to the scientist because here is presented an elementary problem of scientific method-namely, that of classifying the facts in such a way that allows numerical values to be assigned to them, and formulation of these in terms of a simple hypothesis. This challenge has been offered before to the scientific method, and I cannot believe that it will, this time, go unanswered. I also believe that the physician, by his calling and experience, is particularly aware of this challenge, and by being, as William Harvey was, daily faced with it and becoming, as William Harvey did, more and more familiar with his material may ultimately see that simplification which represents a revolutionary new understanding.
Finally, may I say this: You may think that in my comparison of the roles of physician and scientist I have been critical of the one and not of the other. This has been the approach of a cold intellect. It is also the approach of one member of a family to another. Harvey also instructed his orator to exhort his colleagues to continue in mutual love and understanding among themselves. The role of the physician is, and always has been, an honourable one in society. He puts himself at the service of his less fortunate fellow creatures. He has to do the best he can with the knowledge that he has and can have. The role of the scientist is to increase that knowledge and give it precision. For the future of humanity the objectives of the two roles, however difficult they may be to combise in an individual and at a point of time, are ultimately one and the same.
In recent years destruction of the pituitary gland, either by surgical ablation or by ionizing radiation, has been used in treating a wide range of conditions. The commonest of these are malignant tumours (particularly carcinoma of the breast), rarer indications being progressive diabetic retinopathy, malignant exophthalmos, hypertension, and Cushing's disease. Since it is now clear that function of the anterior as well as the posterior lobe of the pituitary is largely regulated by the hypothalamus through the pituitary stalk, the operation of section of the pituitary stalk is also sometimes used as treatment for these conditions. How does this operation compare with actual removal of the gland ? What happens to the anterior pituitary after its isolation from the hypothalamus, and to what extent is its functional activity impaired ? The account given here, which brings together the results of an extensive study on experimental animals, and includes a few observations on man, may help to answer these questions.
Blood Supply of the Pituitary Gland
An interest in the strange condition of post-partum necrosis of the anterior pituitary in women (Sheehan, 1937) , which is clearly caused by a vascular disturbance, led us to make a detailed study of the blood supply of the pituitary gland, first in man (Xuereb et al., 1954a (Xuereb et al., , 1954b and later in the rat, sheep, and goat (Daniel and Prichard, 1956 , 1957a . We found that the basic pattern of the vascular arrangements of the gland was essentially the same in all these species.
The posterior or neural lobe (infundibular process) has a conventional arterial blood supply, but the anterior lobe (pars distalis) receives only portal venous blood-that is to say, blood which has already passed through a first capillary bed.' The hypophysial portal vessels which supply blood to the anterior 1 McConnell (1953) and Stanfield (1960) Section of Pituitary Stalk-Adams et, al.
lobe form two separate groups, the long and the short portal vessels (Figs. 1 and 2A) . The greater part of the anterior lobe is supplied by the long portal vessels which run down the stalk; these vessels drain a complex convoluted primary capillary plexus situated in the neural tissue of the stalk (see Figs. 3-15 in Xuereb et al., 1954b) and fed by the superior (anterior) hypophysial branches of the internal carotid arteries. The existence of the long portal vessels has been known since 1930, when they were first described by Popa and Fielding, who, however, believed that they carried blood from the pituitary towards the hypothalamus ; since that time direct observations in the living animal have shown that the blood in these vessels flows in the opposite direction-that is, down the stalk to the pituitary (Houssay et al., 1935 ; Green, 1947 ;  Green and Harris, 1949; Worthington, 1955 ; Daniel and Prichard, 1956 ), The short portal vessels, first described by Xuereb et at. (1954b) , supply a relatively small part of the anterior lobe, but because of their position they are of considerable significance with regard to the effects of stalk section. Like the long portal vessels, the short portal vessels drain a primary capillary plexus lying in the neural part of the pituitary gland, but the plexus in this case is situated below the level of the diaphragma sellae and is supplied by the inferior (posterior) hypophysial branches of the internal carotid arteries-that is, the arteries which supply the posterior lobe (see Figs. 1 (Adams et al., 1963b (Adams et al., , 1963d , the sheep (Daniel and Prichard, 1957b; Adams et al., 1963a) , the goat (Daniel and Prichard, 1958 ; Adams et al., 1964a) , and the monkey (Adams et al., 1963c) . Furthermore, an essentially similar appearance was seen in the pituitary glands of several human patients who died a few days after surgical transection of the stalk (Daniel et al., 1958 ; Adams et al., 1963e) or traumatic rupture of the stalk due to a head injury (Daniel et al., 1959) . The massive central infarcts seen in Fig. 3 indicate the territory which in each species had received its sole blood supply from the long portal vessels. The region supplied by the short portal vessels is represented by the small areas of surviving epithelial cells As-in the human gland ( Fig. 1) , section of the stalk at (a) severs the long portal vessels (LPV) and causes a massive infarct in the anterior lobe or pars distalis (PD). However, blood continues to flow through the short portal vessels (SPV) and thus the territory in the anterior lobe which they supply survives (see B). (b) indicates the plane (coronal) in which the sections of the glands in these species were cut (see Fig. 3 ). B: Coronal section (as at b, above), showing the approximate territory (SP) in the anterior lobe supplied by the short portal vessels. The major part of this lobe is supplied by the long portal vessels, and therefore becomes infarcted after stalk section (see Fig. 3 ). N, neurohypophysis (including posterior lobe in A). PI, pars intermedia (not seen in man).
C, cleft between pars intermedia and anterior lobe.
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characteristically located adjacent to part of the neurohypophysis, including the posterior lobe. In addition there is a narrow subcapsular rim of living epithelial cells usually only a few cells thick. It is of interest that, in spite of the freely anastomosing sinusoids throughout the anterior lobe, the short portal vessels did not take over the blood supply of a larger area when the circulation through the long portal vessels was cut off. In fact, we have found that the territorial distribution of portal vessels is even more precise and that the area supplied by an individual group of the long portal vessels is strictly limited (Daniel and Prichard, 1956; Adams et al., 1964b) , a finding which is perhaps related to the fact that some specific types of glandular cells tend to be concentrated in definite areas of the anterior lobe (Purves and Griesbach, 1951) .
The actual volume of the infarct in the anterior lobe was measured from serial sections (Adams et al., 1963f) in numbers of randomly selected cases for each species. The infarct was found to involve up to 96% of the lobe in the sheep, up to 90% in the goat, up to 78% in the rat, and up to 76% in the monkey (Adams et al., 1963a (Adams et al., , 1963b (Adams et al., , 1963c (Adams et al., , 1964a (Adams et al., 1963a (Adams et al., , 1963b (Adams et al., , 1964a . We found that normally no significant regeneration of anterior lobe tissue occurred.
These studies thus confirmed our hypothesis that section of the pituitary stalk would cause necrosis of the greater part of the anterior lobe. They also threw new light (Daniel and Prichard, 1956 , 1957c , on the causation of post-partum necrosis of the anterior pituitary. The early infarct caused by stalk section is remarkably similar in extent and position to the lesion found in acute cases of post-partum pituitary necrosis (Sheehan, 1937) . It would thus appear that the necrosis occurring post partum is due to a cessation of the blood flow through the long portal vessels, caused by some factor associated with the abnormal termination of the pregnancy. Massive pituitary necrosis is also occasionally seen in patients suffering from diabetes mellitus (see Pinkerton and Adams, 1961) , and it thus seems probable that some factor (or factors) in this condition sometimes interferes with the circulation through the long portal vessels. These suggestions are supported by the work of Worthington (1955 Worthington ( , 1960 , who made direct observations of the pituitary stalk in living animals and found that painful stimuli and certain drugs can cause considerable changes in the blood flow in these vessels, owing to alterations in the calibre of the small arteries supplying the stalk.
Stalk Section and Pituitary Function
As a fairly small amount of anterior-lobe tissue is known to be capable of maintaining some gonadotrophic and adrenocorticotrophic function (Smith, 1932) , it might be thought that the remnant of glandular tissue which survives after the stalk has been cut would still exhibit such function. However, more recent work, including our own experiments, has shown that these activities of the pituitary are virtually abolished if a barrier is inserted between the cut ends of the stalk so that the residual Fig. 2 ), thobe or the human and monkey in the horizontal plane (see Fig. 1 ). (Fig. 4) . It is now also generally thought that the hypothalamus controls the secretion (or release) of most of the hormones of the anterior lobe (see reviews by Guillemin, 1963 ; Guillemin and Schally, 1963) . Since there is no convincing evidence of a direct nerve supply from the hypothalamus to the glandular cells of the anterior lobe, it would seem that the only way in which direct stimuli derived from the hypothalamus can reach this lobe is by way of the hypophysial portal blood-vessels. This concept is due largely to the work of Harris (1955) . The primary capillary beds which supply the portal vessels lie mainly in the neural part of the stalk or in the neural tissue of the pituitary itself (Figs. 1 and 2A) , and the vessels of this bed are characteristically looped and convoluted. These capillary loops are innervated (see Rinne, 1960) , and it is believed that these vessels are the site at which neurohumours derived from the hypothalamus are transferred into the hypophysial portal blood-stream (Fig. 4) . The theory is that nerve cells in certain of the hypothalamic nuclei send their axons to terminate on the coiled capillary loops and liberate into these vessels various substances-for example, corticotrophin-releasing factor-which are then carried down the portal vessels to the cells of the anterior lobe, either causing these to secrete (or release) their various hormones or inhibiting them. Thus the pathway of control between brain and gland is believed to be partly neural and partly vascular (Fig. 4) .
When the stalk is cut three different elements in the link between hypothalamus and pituitary gland are severed (see Figs. 1 and 4): the axons forming the nerve tract between the hypothalamus and the posterior lobe; the long portal vessels running down the stalk to the anterior lobe; and the axons which we believe to be associated with the short portal vessels (which supply blood to a small part of the anterior lobe). The effects on the gland of severing these nerves and vessels may be summarized as follows. The posterior lobe, although its blood supply remains intact, undergoes severe atrophy because the nerve tract leading to it has been severed. The anterior lobe is affected in two ways. First, a very large part of the lobe actually dies (Fig. 3) (Smith, 1927 (Smith, , 1930 , and in rats we have been able to compare the changes produced by section of the pituitary stalk with those caused by hypophysectomy (Daniel et al., 1964c) . Stalk section caused a marked retardation of growth when the operation was carried out in young animals (Adams et al., 1963b (Adams et al., , 1964a Daniel and Prichard, 1964b) . This effect was presumably due largely to a great reduction in output of growth hormone from the anterior pituitary; large numbers of the acidophil cells producing this hormone will have been actually destroyed in the infarct, while those which had survived in the remnant of the isolated lobe had lost their secretory granules.
In rats the decrease in the growth rate after stalk section was of the same order as that found after hypophysectomy (Daniel et al., 1964c) . The general condition of the stalk-sectioned animals was noticeably different from that of normal animals, and they required much care and attention. They lost their normal alert appearance, they were unusually susceptible to infection, and their coats became coarse and staring (see Fig. 7 in Daniel and Prichard, 1964b , and Plate 2 in Cowie et al., 1964) . In sheep and goats the development of severe hypoglycaemia in the early stages after operation had to be controlled by administration of glucose and by hormone replacement Daniel and Prichard, 1964b) . During this early period the animals were also particularly sensitive to cold. Stalk section always produced an immediate severe diabetes insipidus (less marked in monkeys) presumably due to failure of output of antidiuretic hormone from the denervated posterior lobe. This was followed by a temporary remission before, in some animals, a sustained but less pronounced polyuria developed (Adams et al., 1963b (Adams et al., , 1964a Cowie et al., 1963 ; Daniel and Prichard, 1964b believed to be the case.
The target organs which were the most severely affected by stalk section were the gonads (Fig. 5) , the accessory sex organs (Fig.  6) , and the cortex of the adrenal glands (Fig. 7) , all of which showed a marked atrophy, with degeneration and loss of cells Prichard, 1958, 1964b; Adams et al., 1963b; Daniel et al., 1964a Daniel et al., , 1964c (Daniel et al., , 1964c (Daniel et al., 1964c) . Moreover, the remnant of the anterior pituitary contained a few cells which appeared to be modified thyrotrophs even many months after stalk-section. It would thus appear that although stalk section reduces thyroid function it does not depress it as severely as does hypophysectomy.
<~~~~~~~~~~~~~~~~~----'-------------------a-

Stalk Section and Tumour Growth
While most of our work has been directed to determining the effect of stalk section in normal animals, we have also investi gated the effect of this operation on the growth of experimentally induced mammary tumours in rats. The tumours were induced by feeding with 3-methylcholanthrene, and, with rare exceptions, were adenomata with malignant features (Daniel and Prichard, 1961 , 1964c . Some of the tumours regressed completely after stalk section (see Figs. 8 and 9 ), but in a parallel series of experiments we found that hypophysectomy caused regression in a higher percentage of similar tumours (Daniel and Prichard, 1963) . It would therefore seem that in the stalk-sectioned rats the cells in the surviving remnant of anterior-lobe tissue, although isolated from the hypothalamus, were in some cases still able to sustain hormonal conditions favourable for tumour growth. The finding that stalk section was less successful than hypophysectomy in causing tumour regression in rats may perhaps have been due partly to the fact, stated above, that in this species the proportion of the anterior lobe which survives after stalk section tends to be larger than it is in other animals. In man the percentage of surviving parenchyma is very small, and it is thus likely that in the human patient subjected to stalk section any factor favourable to tumour growth that is still secreted will be proportionately les than in the rat. In this connexion it should be stressed that in order to cause the largest possible infarct it is important to cut the stalk at as low a level as possible (see Fig. 1 ).
Other Considerations
In considering the effects of section of the pituitary stalk the possibility should be borne in mind that the cells in the surviv- hag remnant of the anterior pituitary may not all be similarly affected by isolation from the hypothalamus. It is likely that the surviving cells will include some which under normal conditions respond to hypothalamic stimuli by secreting (or releasing) their hormones and others whose secretion is inhibited by such stimuli. It might be expected, therefore, that stalk section, which deprives the cells of all hypothalamic stimuli, while causing the one type of cell to cease secreting its hormones, would allow the other type to increase its rate of secretion. In support of this suggestion there is some evidence that those acidophilic cells which secrete lactogenic hormones increase their activity after stalk section, for Dugger et al. (1958) and Ehni and Eckles (1959) (Cowie et al., 1963) . In general, however, the effects of the operation on the various tissues of the body are remarkably similar in the different species.
In man, transection of the pituitary stalk with the insertion of a plate, which can be performed only through an intracranial approach, is a simpler and less time-consuming operation than hypophysectomy and thus has some practical advantages as a method of depressing pituitary function. Hitherto, hypophysectomy, performed either intracranially or transnasally, has been the more widely used of the two operations (Luft and Olivecrona, 1953, 1957; Atkins et al., 1960; Falconer, 1963; Bateman, 1963) , but there are a number of reports of beneficial results obtained after stalk section in cases of mammary carcinoma (Ehni and Eckles, 1959; Dugger et al., 1962) , diabetic retinopathy (Field et al., 1962) , and exophthalmos (McCullagh et al., 1957) . It would therefore be of value if a controlled trial were undertaken to determine to what extent the effects of stalk section approximate to those of hypophysectomy and to discover, for example, whether the response of mammary carcinoma to the two operations is sufficiently comparable to encourage the greater use of stalk section as an alternative therapeutic procedure.
It is important to remember that in any operation designed to depress pituitary function it is essential to ensure that any portion of the gland which may remain is permanently separated from the hypothalamus. If an effective barrier is not inserted to ensure such separation, regeneration of the long portal vessels may oceur, allowing considerable restoration of anterior-lobe function (Harris, 1950; Harris and Jacobsohn, 1952 ; Le Beau and Foncin, 1960 ; Daniel and Prichard, 1964b) . The insertion of a barrier is of importance even in surgical hypophysectomy, because if any glandular tissue is left within the sella turcica, a not uncommon occurrence in man (Van Buren and Bergenstal, 1960; Falconer, 1963) , this may later resume function if nothing is done to prevent the re-establishment of vascular concxions between the hypothalamus and the residual pituitary tissu. It would also appear that one of the disadvantages of pituitary destruction by ionizing radiation (Forrest et al., 1959) is that if any anterior-lobe tissue survives some of it may retain its normal connexions with the hypothalamus.
Summary
Observations on the effects of section of the pituitary stalk in rats, sheep, goats, monkeys, and man are reported.
The vascular arrangements of the pituitary gland are essentially the same in all these species.
Transection of the pituitary stalk causes massive necrosis in the anterior lobe of the gland. This infarct represents the territory whose sole blood supply is derived from the long portal vessels which run down the stalk.
A small part of the glandular tissue of the anterior lobe regularly survives because its blood supply (through the short portal vessels) is not interrupted when the stalk is cut.
If a barrier is inserted between the cut ends of the stalk, to isolate the pituitary permanently from the hypothalamus, the surviving anterior-lobe cells become small and degranulated and lose most of their functional capacity.
In animals, long-term effects of section of the pituitary stalk include retardation of growth; severe atrophy of the adrenals, the gonads, and the accessory sex organs ; and a less marked atrophy of the thyroid. In rats regression of some mammary tumours occurred.
In human patients a controlled trial would be of value to determine whether the effects of section of the pituitary stalk in the treatment of such conditions as carcinoma of the breast are sufficiently comparable with those of hypophysectomy to justify the greater use of stalk section as an alternative procedure.
During the past three decades there have been several reports of explosive outbreaks of a syndrome characterized by nausea (sometimes accompanied by vomiting), vertigo, headache, and a varying degree of collapse. The condition usually occurs in children of school age, and girls seem to be affected more often than boys. Miller and Raven (1936) were among the earliest workers in this country to draw attention to the condition in their description of a typical outbreak at a girls' boardingschool; this episode was considered by these authors to resemble very closely two outbreaks which had been reported from Denmark during the previous year. Similar occurrences, also in girls' schools, were described by Gray (1939) , Bradley (1943), and MacDougall (1954) The Outbreak In the early afternoon of Friday, 31 January 1964, we received information by telephone that during the previous few hours a dozen or so girls at a secondary modern school in the city (School A) had become ill with nausea, giddiness, and collapse. The school, a well-designed post-war building, was immediately visited and a scene of great confusion was found. The affected girls, aged 12 to 14 years and from three different classes, were lying on blankets and coats in the gymnasium, looking acutely ill, and other girls in a collapsed state were being carried to the gymnasium from the classrooms.
The clinical picture was fairly uniform ; without any obvious warning there would be the sudden onset of frontal headache, nausea, and violent shivering, with colicky upper abdominal pain, giddiness, and a feeling of faintness. In nearly all cases the girls were in a collapsed state and unable to stand or, in some cases, even sit. There was little actual vomiting and no diarrhoea. Physical examination proved almost completely negative apart from a suspicion of cyanosis about the lips and in the extremities in a few cases ; all the girls looked and felt very cold but not, it was interesting to note, with the clammy type of skin which one usually associates with a faint. There was no pyrexia, the pulse rate tended to be only slightly raised, and there was no significant lowering of the bloodpressure as one would expect in a simple faint. It appeared that most girls felt much better after lying down for about an hour or so.
In the light of the above the first question that had to be urgently considered was the possibility of a toxic gas and/or poor ventilation being responsible for the symptoms, but immediate investigation did not bear out this theory. The school is heated by an oil-fired heating plant sited well away from the main school building and only hot-water pipes enter the classrooms therefrom. The weather at the time was cold but brilliantly sunny, and consequently, in view of the very large window area, adequate cross-ventilation had been ensured by opening windows on each side of the classrooms. Coal-gas is not used in the school and there has never been any trouble with the drains.
The next consideration was that the symptoms might possibly be caused by food or drink, but on questioning the affected girls it appeared that the condition was not related to the taking of school meals or school milk, and, in fact, most of the girls had become ill during mid-forenoon. However, to be on the safe side, samples of food, milk, water, and tuck-shop confectionery-for example, marshmallow biscuits and potato crisps-were sent for bacteriological and chemical examination. This proved quite easy, as it is the practice in Coventry to retain samples of all foodstuffs from each sitting of school meals for a period of 48 hours so that analysis can be readily carried out in the event of food-poisoning being suspected.
Having provisionally excluded the above two causes a tentative diagnosis of undetermined virus infection was made, as it was thought that the clinical picture had many features in common with the conditions described variously as " epidemic vertigo," " epidemic nausea," and " winter vomiting disease." Accordingly, in consultation with the director of the Coventry Public Health Laboratory, throat swabs were taken from some of the most acutely ill cases and the material was sent for virus culture. 
